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(57) Abstract: 

PROBLEM TO BE SOLVED: To improve emission 
efficiency and reliability by providing a current diffusion 
layer satisfying a specific chemical formula in an AiGalnP 
based semiconductor light-emitting device in which a light 
emission with an active layer, and a current diffusion layer 
is formed on a substrate. 

SOLUTION: A buffer layer, AIGalnP based three layers, 
namely a cladding layer 3, an active layer 4 and a cladding 
layer 5, and a window layer 6 of a current diffusion layer 
are ascendingly formed on a n-GaAs substrate 1. Material 
satisfying chemical formula (Al x Ga 1 x ) 1 y lnP ( (0<x<1, 

0<y<1) is used in the window layer 6. Next, an electrode 
10 for n-type is formed on the whole rear surface of the 
n-GaAs substrate 1 and an electrode 11 for p-type.Js . 
formed on central portion of the front surface.^Gbod 
laminar growth is obtained in the layer satisfying the 
formula by diffusing In atoms compared with a GaP layer. 
Occurrence of crystal defect due to desorption of Patoms 
by Al atoms is also reduced. Thereby, emission efficiency 
and reliability are enhanced by improving flatness as well 
as crystallinity. 
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{c/^5 0 ba>b>itfs^ lfiSS-^co/c^-r-co^^/^^ 

[0 0 6 6] p - (AUG a i_ v I n P 

(0<x<I, 0<y<l) ^Jf4 6 cOi6Ui^ s iB</^ffl 
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[0 0 6 7] b^Sfd, *H*«*4^tt. _bfE<Di? 

i-astEd 5 [oil] jjfa^mmLT*>K>, vmm^-tm 

frfit^o r<£>/c#>, vBe-y->f K^fe^F-ffiB^SfeSl^A 

0i2i<<<c5 o iot, *mmjfm4\z£ti^ «i4 

[0 0 6 8] *H«S^«S4 Ulintf, n-Ga 

A sSfi4 6<Offi^ffi^ (10 0) ffi^fc [Oil] 
(Sl^LTV^^^t^i (111) cS^^^s/^ 

[0 0 6 9] *Ht£®1|g4 CD^^V Ktt, 4#t£~e 
tt&S 6 1 0 0 n m ^ K"Cffi*0i|J: 5 

*3ta^S2 0% % mSW4t>2 0mA|giibB#^6 0°C^ 

[0 0 7 0] &:Jb\ **Jfe^ffi4fcI*5^Tl5, (AU 
G a x-J x-vInP (O^x^l, O^y^l) Offlfig 
itx, ySr, iSfi:f65EbTl>±iaiRl«^*Sr#i-Sw 

[0 0 7 1] (HiS^S 5)08 tt*3891¥W#*3te* 
T-oHJte^ffi 5 Sr^-To *^Jfi®l»5 fc;*:38W§rA 1 G 
a I n Pm&ftytjf-fJ— K(2iigfflbfc0!IS:^-r o 

[0072] n-GaAs £tR 5 1 n - G 



aAsA>77l52 (Wx.ll, S i « 



X 1 0 : 



3 ) §r 0 . 5 /i m. 



(A UGa x-v I n P 



(O^x^l, O^y^l) ^7i/K|53 («X.H 
x = 1 . 0, y = 0 . 5, Si 5 X 1 0 17 c m -3 ) 
5rl. 0 p. m s (A 1 X G a x-J i- v InP (O^x^ 
1, O^y^l) Sftl54 (PRU x = 0. 3 8, 
y = 0 . 5 ) Sr 0 • 5 ^ p — ( A 1 .^G a x - x ) x - y 
InP (O^x^l, O^y^l) ^7^Kf55 (ptj 
ill x = l. 0, y=0. 5, Znrgft5X10 17 c 
m" 3 ) Sr 1 . 0 fj m N n — (A 1 X G a !_ x ) x_ y I n P 

(O^x^l, 0 ^ y ^ 1 ) SflEBaihJl 5 8 (CTx.^, 
x = 0 . 20, y = 0 . 20, Si 5 X 1 0 17 c m 
" 3 ) Sr 0 . 5 /i in x p - (A UGa !- v I n P 

(0<x<l, 0<y<l) ||4 6 (pijx.fi. x = 
0. 2 0, y = 0. 2 0, ZiiMoX 1 0 ,f, cnf 3 ) 

[0 0 7 3] m 8 tC^-^J: iC, ttiTTtiyblJ:^ 5 8 
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y KB 5 5t*j5 6 t<nm<D^&m^Mf&£tl 
[0 0 7 4] n-GaAsSg5 1C0iI4ffilv: 

[0 0 7 5] *H16JKffi5 ^Tfe^V Ktt, -bffiO 
<t 5 f-«SKPlihJB 5 8 SrS8ttT^5fc», rnKcfc^K 

l^&ffiA^ixfeaglttt, #J;Umte7f£ffi l cd*§ 10 
^{:^tfj5 6"CHJ-St^5^t?, 3te&9ttiU»* 

[0 0 7 6] *H16?K«8 5T-tt, (A 1 ,G 

a i- y I n P ( x = 0 . 3 8, y.= 0 . 50) gt£ 

154 (Eg = 2. 05eV) U *£Jf 56Cp- 

(AUGai-J i_ y InP (x = 0 . 20, y = 0. 
2 0) £ffi^T^£/c£>, §15 6 (Eg = 2. 25 e 
v) K^f t V^-C, Stt!5 4t 

ffitO ttl§ixS^i:tii*5o 20 
[0 0 7 7] *3ltt7&fl| 5 <o«3te^>f Ktt, 
ttjfefi 5 7 0 n meOMSfe**^ KT^*M<t 9 
^*»3 0%, <S«ttt) 2 O mAffiSlNPTf 6 Ot:* 
#T^*5^ ^T3t«^ij£5> t 5 £ -c^^fM^s 2 . 5 f&K 

±R*q-c# art Srtts-r?^ tc 0 
[0078] cmmm e > bi 9 a**^***** 

Tfe^V^"— Kfctt, ^7yKl65i^l66tOPfl(^ 30 

T^m 9 I^36^#**1S»I» 6 <D*3t^>f KO#KS 

[0 0 7 9] Si 36 . n-GaAsSfi6llC, n— G 
aAs/^7/162 (Mx.ll SiM5X10 17 c 
m" 3 ) 0 . 5 u m, n — (AUGa^) i- y I n P 

(O^x^l, O^y^l) ^9 3/ KB 6 3 (MX.H 
x = l. 0, y = 0-. 5, Si8S5X10 17 cm" 3 ) 
£rl. 0 n m, (AUGax-x) i- y I n P ( 0 ^ x ^ 
1, O^y^l) SM64 x=0. 15, 40 

y = 0. 5) SrO. 5 // m N p— (A 1 X G a i_ x ) i- y 
InP ( 0 ^ x ^ 1 , O^y^l) ^7 7Ki6 5 (#1 
X.H x=l. 0, y = 0. 5, ZnSS5X 1 0 l7 c 
nf 3 ) Sri- 0/im, n- (AUGa^) i- v InP 

(O^x^l, O^y^l) mffiV&ltm 6 8 (Mxiil 
x = 0 . 0 1, y = 0 . 0 1, S i jRgf 5X10 17 c in 
~ 3 ) SrO . 5 ju m N p - (A 1 X G a i- v I n P 

(0<x<l, 0<y<l) ^J4 6 (MxJS, x = 
0 . 2 0, y = 0 . 20, 2 n jBfif 5 X 1 0 1 H c in" 3 ) 
5 /i iii«H?Sc:ft?©^c;-Si-5o 50 
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[0 0 8 0] fc*5 % HI 9 td^f ± 5 ^SEPlitJi 6 8 
tt^9s> KB 6 5t*j6 6 b<Dm<Offl±tEftffim<Dm 

[0 0 8 1] fti^ n-Ga ASS 6 1 CO^S^® fd n 

Me 6 0±ffiOBSfcffilLJf 6 8 i*fi^-r^i5li22Sfi(-pS 

[0 0 8 2] *«M6T1t -bfE^J: 5 t-^^ 3/ K 

Ji 6 5 1 &b 66t (DM<7?jaiasBi-«aEBaitJB 6 8 £tk 

fill ldJt-<T3te*0 WLa*Sr— »IrI±"C#5*iJj<S^* 

So 

[0 0 8 3] *Hlfi®«8 6X?H (A 1 X G 

a !_J I n P ( x = 0 . 15, y = 0 . 50) St* 
Jf6 4 (Eg = 2. 05eV) JC^fL, *8S 6 6 iC p - 

(Al x Ga i-J x-^InP (x = 0. 20, y = 0. 
2 0) £;JB1^T^5*:«>, 816 6 (Eg = 2. 27 e 
V) (Djjffis*^ K^r^ 3/^^C#V^-e. gtt!6 4t 

[0 0 8 4] ^mmmm e <o^±^^< it— kh max- 

«f 5 5 0 n mCO^fe^Tfe^V ^— K^t**fi?J<t «9 * 

yt%)m& 3 5 %, m iHtt 1 2 o m Afeawrc e o°c^# 
[0085] (*<oi&<Dntemi&) m^jiSLjfi (100) 

ffi^fc [oil] ^r^](cM#4 (Mill 15S) Itv^ 

5 n - G a A s Sffitt, MMMm 4 ^Oflfe^^Jfi^ffi 
[0 0 8 6] 

A 1 Ga I n Pl^^SJti^l-fc^t, SSElt® 
JS (8S) Lt, (A 1 X G a x-J i-v I n P 

t LTG a PlBS:fflv^5«'&t;:Jt:^T*ffi{s:^>T-* 
[0 0 8 7] £fc, 8JBi LTG a PilSrffl '^1- 
[0 0 8 8] -<Dfc&, *«PJiaiXll ginm^^S 
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[0 0 9 1] WcRMSEIt©******? 10 

[0 0 9 2] WcW#«4K*tD*W£*;**^- 

fcfctttf, E^fc^ (10 0) rfij&>P> [Oil] ^ftfc 

[HBB<OfBi#*ttW] 20' 
[Ell] #«W<OH*»»i«:*-t\ KO 
WfffiHo 

[El 2 ] **M^HJK^flB i £r^f\ (AUGa *_) 

w InP ( x = 0 . 0 1, 0 £ y g 1 ) I nffi 

im 3 ] **B^(^SIJ6?gflB 1 Sr^-f", (AUGa x-.) 
i-y I n P (0 ^ x ^ 1 , y = 0 . 0 1) f^A 1 £g 



[0 4] **W<03UlHB*2S:*-r, «*^>f*— K<D 

[05] **W03IJ£JB|g3S:^-r, «3t^-T^-— 
WfffiBlo 

[06] #*|IJ<D3yfi®Ji»4£^\ 3§}t*V^-K<D 



[07] *«WoHl(S«1B4Sr^i-, iii-vaofeft 
[0 8] *«K<DH16»fl8 5S:^i-, «)t^^K^ 



[0 9] *«K(OS61K?gll8 6 £r^t\ «3t^t-K^ 
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2. 22. 32, 42, 52. 62 n-GaAs^-/ 

3. 2 3, 3 3, 4 3, 5 3, 6 3 n— (A UGja 
i- y InP^7s/KS 



4.24. 34, 44, 54, 64 (A UG a 
j.-v I n P gttJf "™ 

5, 2 5. 3 5. 4 5, 5 5, 6 5 p- (AUGa 
x _ y I n P ^ 9 KJB 
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